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(a) Absorption spectra normalized by the local minimum near 775 nm, (b) PL spectra (567 nm excitation), and Raman spectra of SWNTs (Black) and 2a (Red), 2b (Yellow), 2c (Green), and 2d (Blue) dispersed in D2O containing 1 wt% SDBS. Frontier molecular orbital diagrams of ortho and para adducts for SWNT-(C12H10) (B3LYP/6-31G*, isovalue = 0.02). p.9 Table S1 Relative energies (in kcal/mol) of functionalized (6,5) SWNTs calculated by DFT with B3LYP/6-31G*. Table S2 Bond angles of different addition sites in pristine and functionalized (6,5) SWNTs at the level of B3LYP/6-31G*. p.10 Table S3 Sum of bond angles at the addition sites in pristine and functionalized (6,5) SWNTs at the level of B3LYP/6-31G*. Table S4 Calculated absorption and emission wavelengths (in nm) of functionalized (6,5) SWNTs (ortho L-33) using TD-DFT with B3LYP/3-21G. Table S5 HOMO-LUMO gaps (in eV) of (6.5) SWNT and functionalized (6,5)-SWNTs (B3LYP/6-31G*). p.11 Table S6 Total energies (in a.u.) of functionalized (6,5) SWNTs calculated by DFT with B3LYP/6-31G*.
Table S7 Calculated absorption wavelength (in nm) of SWNT-(C3H6Br)2, SWNT-(C4H8Br)2, H-SWNT-(C3H6Br), and H-SWNT-(C4H8Br) at the level of B3LYP/3-21G. (Yellow), 2c (Green), and 2d (Blue) dispersed in D2O containing 1 wt% SDBS. SWNTs-n Bu functionalization degree (High) functionalization degree (Low)
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Fig. S8
The optimized structures of six adducts for SWNT-(C3H6).
Fig. S9
The optimized structures of six adducts for SWNT-(C4H8).
Fig. S10
The optimized structures of six adducts for SWNT-(C5H10).
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Fig. S11
The optimized structures of six adducts for SWNT-(C12H10).
Fig. S12
Frontier molecular orbital diagrams of the pristine (6,5) SWNT at the level of B3LYP/6-31G* (isovalue=0.02).
Fig. S13
Frontier molecular orbital diagrams of ortho and para adducts for SWNT-(C12H10) (B3LYP/6-31G*, isovalue=0.02). Table S3 . Sum of bond angles at the addition sites in pristine and functionalized (6,5) SWNTs at the level of B3LYP/6-31G*. Table S4 . Calculated absorption and emission wavelengths (in nm) of functionalized (6,5) SWNTs (ortho L-33) using TD-DFT with B3LYP/3-21G. a The structure of SWNT in SWNT-(CH3)2 was taken as the same as that in SWNT-(C12H10). Table S5 . HOMO-LUMO gaps (in eV) of (6.5)-SWNT and functionalized (6,5) SWNTs (B3LYP/6-31G*).
Addition position Table S7 . Calculated absorption wavelength (in nm) of SWNT-(C3H6Br)2, SWNT-(C4H8Br)2, H-SWNT-(C3H6Br), and H-SWNT-(C4H8Br) at the level of B3LYP/3-21G. 
